The photoactivated cross-linking of recombinant C-terminal domain to proteins in a HeLa cell transcription extract that comigrate with transcription factors IIE and IIF.
The C-terminal domain (CTD) of RNA polymerase II (RNAP II) is essential for the assembly of RNAP II into preinitiation complexes on some promoters such as the dihydrofolate reductase (DHFR) promoter. In addition, during the transition from a preinitiation complex to a stable elongation complex, the CTD becomes heavily phosphorylated. In this report, interactions involving the CTD have been examined by protein-protein cross-linking. As a prelude to the study of CTD interactions, the effect of recombinant CTD on in vitro transcription was examined. The presence of recombinant CTD inhibits in vitro transcription from both the DHFR and adenovirus 2 major late promoters, suggesting that the CTD is involved in essential interactions with a general transcription factor(s). Factors in the transcription extract that interact with the CTD were identified by protein-protein cross-linking. Recombinant CTD was phosphorylated at its casein kinase II site, at the C terminus of the CTD, in the presence of [35S]adenosine 5'-O-(thiotriphosphate) and alkylated with azidophenacyl bromide. Incubation of azido-modified 35S-labeled CTD with a HeLa transcription extract followed by ultraviolet irradiation results in the covalent cross-linking of the CTD to proteins in contact with the CTD at the time of irradiation. Subsequent incubation with phenylmercuric acetate results in the transfer of 35S from the CTD to the protein to which it was cross-linked. The two major photolabeled bands have a M(r) of 34,000 and 74,000. The specificity of CTD interactions was demonstrated by a reduction in photolabeling in the presence of unmodified CTD or RNAP II containing an intact CTD (RNAP IIA) but not in the presence of a CTD-less RNAP II (RNAP IIB). The 35S-labeled 34- and 74-kDa proteins comigrate on SDS-polyacrylamide gel electrophoresis with the beta subunit of transcription factor IIE and the 74-kDa subunit of transcription factor IIF, respectively. Moreover, some of the minor 35S-labeled bands comigrate with other subunits of the general transcription factors.